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[57] ABSTRACT

A device for crimping a plastically deforming metal pole
shoe (1) around the end (2) of a cable that has been inserted
into it. The device comprises an anvil (3), a die (4), a sensor
(3), and a comparator (6). The shoe is placed on the anvil and
the die is advanced toward it, deforming the shoe. The
sensor emits a signal once the shoe has been deformed to the
maximum, and the comparator compares the signal with a
reference and emits either an “accept” signal or a “reject”
signal. The “reject” signal emitted by the comparator actu-
ates a cable-end trimmer that cuts part-way or all the way
through the cable. Consequently, the device will always
either acceptably crimp pole shoes to the ends of cables or
reliably indicate defective connections.

4 Claims, 4 Drawing Sheets
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DEVICE FOR CRIMPING A PLASTICALLY
DEFORMING METAL POLE SHOE AROUND
THE END OF A CABLE

BACKGROUND OF THE INVENTION

The present invention concerns a device for crimping a
plastically deforming metal pole shoe around the end of a
cable that has been inserted into it. The device comprises an
anvil, a die, a sensor, and a comparator. The shoe is placed
on the anvil and the die advanced toward it, deforming the
shoe. The sensor emits a signal once the shoe has been
deformed to the maximum, and the comparator compares
the signal with a reference and emits either an “accept”
signal or a “reject” signal.

A device of this kind is known. It is intended to fasten a
pole shoe to the end of a cable tightly enough to produce an
electrically conducting and physically permanent connec-
tion. The sensor accordingly senses the actual forces and/or
directions of deformation that accompany every crimping
process. The sensor emits an appropriate signal to the
comparator, which compares it with a reference. Wide

deviations from the reference indicate defective parts and
are used to display a *reject” signal. When there are no

deviations, the comparator displays an “accept” signal.
This method of evaluation is not very satisfactory. Fas-
tening pole shoes to the ends of cables 15 usually piecework
performed by unskilled labor. Distracted or tired, they
sometimes tend to ignore the ‘reject” signals, and allow
defective connections to be delivered. This situation cannot

be tolerated where safety is a factor, in the connection of an
airbag to the electronics of a motor vehicle for example.

SUMMARY OF THE INVENTION

The principal object of the present invention is to improve
a device of the aforesaid type to the extent that it will always
either acceptably crimp pole shoes to the ends of cables or
reliably indicate defective connections.

This object, as well as other objects which will become
apparent from the discussion that follows, are achieved in
accordance with the present invention in a device of the
aforesaid type by using a cable-end trimmer to cut part way
or all the way through the cable in response to the “reject”
signals emitted by the comparator such that the cable end
remains substantially stationary between the crimping
operation and subsequent cutting operation following the
“reject” signal.

The aforesaid known device for determining defective
crimped connections 1s accordingly exploited as a point of
departure for the device in accordance with the present
invention. Defective connections derive, for example, from
pole shoes that are either mechanically of the wrong size, or

are not thrust far enough onto the end of the cable. Such
defects result in signals that unambiguously differentiate the

connections from acceptable connections. They are used to
signal the trimmer to cut at least part-way through any cable
with an improperly mounted pole shoe. Defective connec-
tions can accordingly be easily detected and rejected without
complicated separate inspection procedures. Even should
such a connection be delivered, it would be impossible to
connect it to other components, and the customer will be

immediately aware of the defect.

In the simplest case, the end of the cable is completely cut
through, eliminating the pole shoe. In this event it will be
possible to correct the defect by re-inserting the end of the
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cable into the device and fastening another pole shoe to it.
Any cable end leaving the device with a pole shoe attached
to it can accordingly be considered acceptable.

The device can include a mechanism that strips the

insulation from the cable before the pole shoe is crimped on.
There is often not enough room to automatically remove

separated cable ends. Usually, however, this is unnecessary,
and the end can be only partly separated from the rest of the
cable, leaving it swinging by only a thin strand of insulation.
It is easy to remove such a freely suspended end manually
once the cable has been extracted from the device. The
original end can then be inspected to determine the cause of
the damage and the new end re-inserted in the device.
The trimmer can be motorized. The motor can be electric,
hydraulic, or pneumatic. The trimmer can also be driven
automatically, by a spring for example, loaded as a byprod-
uct of the device’s overall operation. Motors with a high
initial speed are preferred for the present invention. On the
other hand, it is possible to employ a constantly running
motor engaged and disengaged as necessary to actuate the

trimmer.
Relatively narrow pneumatic cylinders have demon-

strated to be particularly advantageous. The resulting length
of stroke allows the area the cable end is introduced into to

be left open, facilitating maintenance and access to the
device. The mechanisms are preferably engaged with a
timing vent between the cylinder and a compressed-air
reservoir. The piston will accordingly be accelerated
extremely rapidly. It will be moving at maximal speed and
at 2 high momentum as it strikes the cable, allowing even
thick ones to be easily severed and compensating for dull
blades. This is a major advantage with respect to life and
maintenance.

The trimmer can include shears that partly or entirely
remove the end of the cable. Shears generate no reaction
forces in the vicinity of the cable end, which therefore will
not need to be secured particularly tightly while the cap is
being applied.

The trimmer in another embodiment includes at least one
cutter. The cutter can travel up and down in a guide and
operate in conjunction with the anvil and/or with a coun-
teracting cutter. Such a trinmer is very simple, especially
when the cable end is not entirely severed.

The trimmer can include at least one mechanism, a clamp
for example, for removing the severed end of the cable. The
cable-end transport mechanism can operate in conjunction
with a mechanism for removing the severed end of the cable
from the device once the trimmer has completed its task.

The device in accordance with the present invention
prevents defective connections between a pole shoe and the
end of a cable. It is especially recommended for attaching
pole shoes to the ends of cables when safety is a factor.
Advantageously, the device can be easily manufactured or
integrated into existing automatic cable preparation machin-
ery. There is accordingly no reason to prevent its use in a
wide range of applications.

For a full understanding of the present invention, refer-

ence should now be made to the following detailed descrip-
tion of the preferred embodiments of the invention as
illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 illustrate a device with a trimmer in the
form of shears.
FIGS. 3 and 4 illustrate a device with a trimmer in the

form of two cutters that move toward and apart from each
other.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments of the present invention will
now be described with reference to FIGS. 1-4 of the
drawings. Identical elements in the various figures are
designated with the same reference numerals.

The device illustrated in FIG. 1 is intended for crimping
a plastically deforming metal pole shoe 1 around the end 2
of a cable that has been inserted into it. The device com-
prises an anvil 3, a die 4, a sensor 5, and a comparator 6. The
pole shoe 1 is placed on the anvil and the dic 4 1s advanced
toward it deforming the shoe. The sensor 5 emits a signal 7
once the shoe has been deformed to the maximum, and the
comparator 6 compares signal 7 with a reference 8 and emits
either an “accept” signal or a “reject” signal. The “reject”
signals emitted by the comparator actuate a cable-end trim-
mer 9 that cuts through the cable. The newly created end can
then be re-inserted in the device and provided with a new
shoe.

The device illustrated in FIG. 1 is typical. Such devices
are generally partly or entirely automatic. The end of a cable
is inserted into a still open pole shoe, like the end 2 in the
open pole shoe 1 illustrated in FIG. 1. The cable end passes
a sensor that initiates a downward motion on the part of die
4. The motion of die 4 in relation to its drive mechanism 10
is detected by the sensor § and forwarded in the form of a
signal 7 to the comparator 6. The comparator 6 contains a
reference 8. The near identity of a signal 7 with the reference
8 indicates that pole shoe 1 has been properly fastened to the
cable end 2. A significant discrepancy between the two
values, on the other hand, indicates that the shoe has been
improperly fastened. In the latter event the comparator 6 will
actuate the cable-end trimmer 9, which will at least partly
separate the cable end 2, along with the improperly mounted
pole shoe 1 from the cable.

The cable-end trimmer 9 in the embodiment illustrated in
FIG. 1 acts like a pair of shears and completely separates the
end of the cable. The trimmed-off end is extracted from the
device by mechanical or pneumatic means 12. A new cable
can then be inserted and a new pole shoe fastened to it.

The signal representing the stroke traveled by die 4 can be
detected by means other than, and at a point different from,
those illustrated in FIG. 1 by one or more sensors in or on
the machinery or in or under the anvil for example. The
signal can optionally also represent the forces that ensue
during the crimping process, which also indicate defective
components.

The shears-like cable-end trimmer 9 illustrated in FIG. 2
differs from the trimmer illustrated in FIG. 1 in that it is
accommodated in a transversely moving plunger 11 and
provided with a clamping device 13 for the separated cable
end. The separated end can accordingly be extracted later-
ally from the device and discarded.

The cable-end trimmer 9 illustrated in FIGS. 1 and 2 1s
driven by a piston-and-cylinder mechanism powered by
compressed air and connected to the trimmer by a pivoting
lever and counteractive thrust rod. The compressed air 1s
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supplied from an unillustrated reservoir actuated by signals
from the comparator 6. In the device illustrated in FIGS. 3
and 4. the cable-end trimmer comprises two cutters 9.1 that
travel up and down toward and away from each other. The
midsection of the cutters comprises mutually facing edges
9.3 with a stroke-limiting stop 9.2 on each side. When stops
9.2 are in contact, the edges 9.3 will be approximately (.1 to
0.2 mm apart. The interval is just wide enough to prevent the
cable end from being completely detached but still severed
enough to be easily detached by hand once it has been
extracted from the device. The distance between edges 9.3
that is needed to satisfy this requirement depends on the
thickness of both the core and the insulation of the cable
being provided with the pole shoe. Intervals of 0.1 to 0.3 mm
are most practical. The precise intervals can be established
by trial and error when necessary.

The embodiment illustrated in FIGS. 3 and 4 can be
driven similarly to the embodiment illustrated in FIGS. 1
and 2.

There has thus been shown and described a novel device
for crimping a plastically deforming metal pole shoe around
the end of a cable which fulfills all the objects and advan-
tages sought therefor. Many changes, modifications, varia-
tions and other uses and applications of the subject invention
will, however, become apparent to those skilled in the art
after considering this specification and the accompanying
drawings which disclose the preferred embodiments thereof.
All such changes, modifications, variations and other uses
and applications which do not depart from the spirit and
scope of the invention are deemed to be covered by the
invention, which is to be limited only by the claims which
follow.

What is claimed is:

1. An apparatus for crimping a plastically deforming
metal pole shoe around the end of a cable that has been
inserted into it, said apparatus comprising an anvil, a die, a
sensor, and a comparator, wherein the shoe is placed on the
anvil and the die is advanced toward it, deforming the shoe,
and wherein the sensor emits a signal once the shoe has been
deformed to the maximum, and the comparator comparcs
the signal with a reference and emits either an “accept”
signal or a “reject” signal, the improvement comprising a
cable-end trimmer that cuts part-way or all the way through
the cable in response to a “reject” signal emitted by the
comparator, said crimping apparatus and said trimmer being
arranged such that the cable end remains substantially
stationary between a crimping operation and a subsequent
cutting operation following a reject signal.

2. The apparatus defined in claim 1, wherein the trimmer
includes shears that partly or entirely remove the end of the
cable.

3. The apparatus defined in claim 1, wherein the trimmer
includes at least one cutter.

4. The apparatus defined in claim 1 wherein the trimmer
includes at least one mechanism for removing the severed

end of the cable.
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